(U) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

iiniiiiiiiiiiiiiiiiiiiiMiiinnuiii 



(19) World Intellectual Property 
Organization 
International Bureau 



(43) International Publication Date 
8 July 2004(08.07.2004) 




PCX 



(10) International Publication Number 

WO 2004/056614 Al 



(51) International Patent Classification 7 : B60S 19/00 
E01F 15/14 



(21) International Application Number; 

PCT/5E2003/002036 

(22) International filing Date: 

19 December 2003 (19.123003') 



(25) Filing Language: 

(26) Publication Language: 



Swedish 



English 



(30.) Priority Data: 

0203S13-1 20 December 2002 (20.123002) SE 

: (71) Applicant (for all designated States excepi US)z 
VAGVERKET [SE/SE]; Vagverket Prediction. S-78 1 87 
Borlangc (SE). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): CARLSON,. Arnc 
v [^E/SE];-SaMgen4,S-660 50VaIbeig(SE). 



(74) Agent: FORSVARETS MaTERTELVERK; Paicncen- 
heten, S-115 88 Stockholm (SE). 

.(81) Designated States (national): AE, AG, AL, AM, AT. AU 
AZ, BA, BB, BG, BR, BW. BY, BZ, CA, CH, CN, CO, CR, 
CU. CZ, DE t DK. DM, DZ, EC, EE. EG, ES, FI, GB, GD, 
GE, GH, GM. HR, HU, ID, EL, IN, IS, JP, KE, KG, KR ICR, 
KZ, LC. LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NI, NO, NZ. OM, PG, PH, PL, PT, RO, RU, 
SC, SD. SE, SG, SK, SL, SY. TJ, TM, TN. TR, TT. TZ, UA, 
UG, US, UZ, VC, VN, YU. ZA, ZM, ZW, 

(84) Designated States (regional): ARIPO patent (BW, GH, 
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM. ZW) f 
Eurasian patent (AM, AZ, BY. KG, KZ, MD. RU, XI, TM), 
European patent (AT. BE, BG, CH, CY. CZ, DE, DK. EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, 
SI, SK, TR). OAPI paicnt (BP, B J, CF, CG, O, CM, GA, 
GN, GQ, GW, ML, MR. NE, SN, TD, TG). 

Published: 

— with international search report 

for Two-letter codes and other abbreviations, refer to tJie "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin - 
ning of each regular issue of the PCT Gazette. 



TT 



■as Title: IMPACT ATTENUATING DEVICE FOR VEHICLE 



IT) 

o 




o 



(57) Abstract: The invention relates to an impact-attenuating device (1) connected to a vehicle (2), especially a lorry. The impact 
attenuator ( 1 ) comprises a front pan (3), an attenuating pan (4). a rear part (5), and an exiension device (6). The front pan (3 j is 
connected to the vehicle (2) in order to, during a collision into the impact attenuator; transfer the forces from the attenuator to the 
vehicle. The front pan (3) comprises two wheels (3 1), with a pivot function, suspension (32). and a traffic routing board (9). Between 
the front part (2) and the anennating pan (4) is the extension device (6) arranged. The extension device (6) has a transport position 
and an operation position. In the transport position the extension device (6) is in its extended position and the attenuating device (4) 
is moved away from the front pan (3). The extension device (6) is connected to the attenuating device (4) via a horizontal joint (63) 
In the transport posiuon the extension device is hanging freely between the rear pan (5) and the front pan (3). 
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The present invention relates to an impact-attenuating device to be connected to a 
veh.cle, especially an impact attenuator which is transported as a trailer. 

5 

An impact-attenuating device of this kind is disclosed in WO 01/87671 A1 The 
disclosed impact attenuator has a front member connecting the impact attenuator to 
a veh,cle. The impact attenuator is connected in a transporting position, in which the 
.mpact attenuator is connected as a trailer to the vehicle, or in an operating position 
in wh,ch the impact attenuator is connected as a rigid extension of the vehicle. 

Impact attenuators are used, at e.g. roadwork areas, to protect road-users, men at 
work and equipment. The impact attenuators task is to. in a soft way, stop vehicles 
from entering the roadwork area. This is achieved by an attenuation device that 
dampens the force of collision from a colliding vehicle by deformation of the 
construction, e.g. by a metal construction with zones of deformation or an elastical 
construction of polymeric material. 

Impact attenuators are generally difficult to transport because the distance between 
the vehicles rear axis and the rear point of the impact attenuator, the overtiang, is 
long. A long overhang causes great problems in sharp bends, intersections, 
roundabouts etc. As the vehicle turns, the overhang sweeps over a large area 
outside the vehicle's own lane, and in some traffic environments, it may be difficult to 
- transport the device. Another problem is that an impact attenuator arranged at the 
25 s back of a vehicle affects the axle pressure. There is a great pressure on the rear 
axle and a small pressure on the front axle, which may make the steering difficult. 
These problems are solved by an impact device and a method disclosed in WO 
01/87671 A1 , which is herby incorporated by reference. 
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The present invention relates to improvements of the prior art. Known impact 
attenuators of this type shifts between a transport- and an operating position by 
moving the whole impact attenuator away from the vehicle. The drawback with this 
solution, is that the turning radius is limited due to the fact that the force transferring 
beams may hit the vehicle. The invention solves this problem by arranging an 
extension device in the impact attenuator between a front part, fixedly connected to 
the vehicle, and an attenuating device. 
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The invention will now be described in more detail with reference to the following 
drawings: 

5 Fig. 1 shows an impact-attenuating device in transport position. 

Fig. 2 shows an impact-attenuating device in transport position from above. 

Fig. 3 shows turning in transport position from above. 

Fig. 4 shows section A-A in Fig. 1 , front part and traffic routing board. 

Fig. 5 shows section B-B in Fig. 1 , rear part. 

10 Fig. 6 shows the rear part in transport position. 

Fig. 7 shows section C-C in Fig. 6, rear part. 

Fig. 8 shows an impact-attenuating device in operating position. 

Fig. 9 shows an impact-attenuating device in operating position from above. 

Fig. 1 0 shows section D-D in Rg. 8, front part and traffic routing boara*. 

5 Fig. 1 1 shows section E-E in Fig. 8, rear part. 

Fig. 12 shows the rear part in operating position. 

Fig. 13 shows section F-F in Fig. 12, rear part. 

Fig. 14 shows a second embodiment of the extending device. 

Fig. 15 shows a first embodiment of the connection to a vehicle. 

3 Fig. 16 shows a second embodiment of the connection to vehicle. 

Fig. 1 discloses an impact-attenuating device (1) connected to a vehicle (2), 
preferably a lorry. The impact attenuator (1) comprises a front part (3), an 
attenuating device (4). a rear part (5), and an extending device (6). The front part (3) 
is connected to the vehicle (2) in order to transfer the forces of a collision from the 
impact-attenuating device to the vehicle during a collision. The front part (3) 
comprises two pivot wheels (31) with suspension, and a traffic routing board (9). 
Between the front part (3) and the attenuating device (4), an extension device (6) is 
arranged. The extension device (6) can be in a transport position or in an operating 
position. In the transport position, Figs. 1 and 2, the extension device (6) is in an 
extended state and the attenuating device (4) is pushed away from the front part (3). 
The attenuating device (4) is only connected to the front part (3) via the extension 
device (6). The attenuating device (4) is in the shown embodiment a ring of an 
elastic material, but it could also be of a different construction, e.g. a metal 
construction with deformation zo->es. Fig. 3 encloses the impact-attenuating devu* 
during a turn. Through a vertics v;i (62) b; .veen the front part (3) and the 
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extension device (6) the attenuating device (4) moves like a trailer. The extension 
device (6) is connected to the attenuating device (4) via a horizontal joint (63). In the 
transport position the attenuating device (4) hangs freely between the rear part (5) 
and the front part (3) and is not effected be any moment, except from the effect from 
it's own weight. This means that the attenuating device does not have to be ■ 
designed to manage the moment forces and can therefore be made e.g. lighter. 

Fig. 4 discloses section A-A in Fig. 1. The front part (3) comprises two pivot wheels 
(31), with suspension (32), traffic routing boards (33), and a lowered light arrow (34). 

The Figs. 5-7 show different sections of the rear part. Fig. 5 discloses the rear part 
without the collision plate (53). The two transport wheels (52) are down and the two 
operation wheels (51) are up. The transport wheels (52) are lifted before operation 
and are only used during transportation of the impact attenuator (1). In the disclosed 
embodiment a lifting device (54), comprising hydraulic cylinders is used to lift the 
transport wheels (52). At the same time as the transport wheels (52) leaves the road 
way two operation wheels (51) has been lowered down to the road way. During 
operation the operation wheels (51) are used. Fig. 6 discloses the collision plate (53) 
carrying all the functions necessary, e.g. direction indicator, brake light, position light 
and reverse light. Furthermore, it has an uneven surface to prevent a colliding 
vehicle from sliding of the collision plate and continuing along the impact attenuator. 

Figs. 8 and 9 show the impact attenuator (1) connected to a vehicle (2) in the 
operating position. The extension device (6,61) is in its shortened position with the 
front part (3) and the attenuating device (4) pushed against each other. The front 
part (3), attenuating device (4), and rear part (5) is a rigid extension of the vehicle 
(2). In order to secure the rigidity, the front part (3) and the attenuating device (4) 
are provided with a docking device (7,8). 

Fig. 10 shows a section D-D of Fig. 8. The front part (3), here shown with a raised 
light arrow (34), so that the traffic signs (33) placed in front is clearly visible. 

The Figs. 11-13 show different sections of the rear part in operating position. Fig. 1 1 
discloses the rear part (5) without the collision plate (53). The two transport wheels 
(52) are up and the two operation wheels (51) are down. The operation wheels has a 
pivot function, i.e. they can turn around a vertical axis, this is indicated in Fig. 1 1 by 
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showing the operation wheels in different positions. Furthermore, the operation 
wheels (51) are vertically adjustable by a hydraulic telescopic device (55). The 
shown embodiment has two operation wheels (51). Another embodiment is to 
arrange a single operation wheel in the middle. 

5 

Figs. 1-2 and 8-9 disclose a first embodiment of the extension device (6). The Figs. 

show an extension device (6) comprising a hydraulic telescopic device (61). One end 

of the telescopic device (61) is connected via a vertical joint (62) to the front part (3). 

It is around this joint (62) the attenuating device (4) turns during transport. The other 
10 end of the telescopic device (61) is connected to the attenuating device (4) via a 
horizontal joint (63). The telescopic device (61) rests on a half circle shaped support 
element (64). The support element (64) comprises end stops (65) in order to prevent 
the attenuating device (4) from hitting the front part (3) during sharp turns. The Figs. 
1-2 and 7 discJose the impact attenuator (1) in transport position, i.e. the telescopic 
1 5 device (6 1 ) has moved the attenuating device (4) away from the front part (3). A 
docking device (7,8) is arranged on the attenuating device (4) and the front part (3) 
to ensure that, in operating state, the collision forces from the rear part (5) and the 
attenuating device (4) is transferred to the vehicle (2). 



20 Fig. 14 discloses a second embodiment of the extension device. The extension 

device (6) comprises a hydraulic cylinder (100), via a first joint connected to the front 
part (3), and a second joint to a link arm (101). The link arm (101) is movably 
connected to the front part (3) via a joint (102) and a universal joint (103) connected 
to a boom (103), which is connected to the attenuating device (4). When the cylinder 
is in its shortened position (dashed line) the attenuation device (4) is pushed against 
the front part (3) as in Figs. 8 and 9. When the cylinder is in its extended position the 
boom (104) is lifted and pushed backwards in order to push the attenuating device 
(4) away from the front part (3) and thereby to the transport position. 



Figs. 15 and 16 disclose two different embodiments of the connection between the 
front part (3) and the vehicle (2)., The front part (3) is rigidly connected to the vehicle 
(2) and rolls on wheel with a pivot function. In Fig. -15 the impact attenuator is first 
connected to the vehicles towing device (37), thereafter the force transferring beams 
(35) is pushed against the frame side members (36) of the vehicle, and the towing 
device (37) is thereafter locked hydraulically or mechanically. In Fig. 16 the vehicles 
towing device is not used. Instead the force transferring beams (35) is directly 
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connected to a coupling device on the side frame members (36) of the vehicle. The 
force transferring beams (35) is thereafter locked to the frame side members (36) 
with a locking device (38). Further embodiments of how to connect the front part to 
the vehicle are disclosed in the mentioned WO 01/87671 A1. 

The invention described above discloses an impact-attenuating device, which can 
hold a transport position with the attenuating device hanging freely and flexible as a 
trailer, and an operating position with the attenuating device connected as a stiff 
extension, in sideway, of the vehicle. The impact attenuator, according to the 
invention, does not affect the axle pressure of the vehicle, i.e. the impact attenuator 
carries its own weight. Therefore, a vehicle with maximum allowable axle pressure, 
i.e. fully loaded, can be used. 

The invention also discloses a rear part with liftable transport wheels and wheels 
without a pivot function. For safety reasons this is a better solution than prior locking 
of the pivot function, due to the fact that it is now impossible to drive with the pivot 
function in the transport position. With a locking of the pivot function, there is a 
possibility of signal error of human error, which may cause the locking to malfunction 
during transport. 



A number of the impact attenuator device's functions are preferably controlled by 
hydraulic. One alternative is to connect the impact attenuator to the hydraulic system 
of the vehicle. However, the drawback is that the impact attenuator and the vehicle 
have to use the same hydraulic fluid. If several different vehicles use the impact 
attenuator this could be a problem. A second alternative is to arrange an internal 
hydraulic system (10) on the impact attenuator. The system is powered by the 
vehicles hydraulic system, but the hydraulic fluids from the different systems are 
never mixed. 



s impact attenuator according to the invention can be modified and connected to 
front of the vehicle during operation, as a protection against oncoming traffic. 
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CLAIMS 

1. Impact attenuating device (1) for a vehicle (2), comprising a front part (3) 
with a wheel (31), for connection to the vehicle (2), an attenuating part 
(4), and a rear part (5), characterised by that an extension 
device (6) is arranged between the front part (3) and the attenuating part 
(4). 

2. Impact attenuating device (1) according to claim 1, characterised 
b y that the front part (3) is connected to the vehicle (2), preferably to 
the vehicles frame side member, such that during a collision against the 
attenuator (1) the forces is transferred to the vehicle (2). 

3. Impact attenuating device (1) according to any of the claims 1-2, c ha r 
acterised by that the extension device (6) in a first position 
arranges the attenuator in a transporting position, and in a second 
position arranges the attenuator in an operating position. 

4. Impact attenuating device according to claim 3, characterised 
b y that the extension device (6) in the first position extends the 
attenuator (4) from the front part (3). 

5. Impact attenuating device according to claim 4, characterised 
b y that the extension device (6) in the second position arranges the 
attenuating part (4) against the front part (3) such that forces from a 
collision against the attenuator is transferred to the vehicle. 

6. Impact attenuating device according to any of the claims 1-5, char- 
acterised by that the extension device (6) comprises a hydraulic 
telescopic device (61). 

7. Impact attenuating device according to claim 6, characterised 
b y that the telescopic device (61) is connected to the front part (3) via a 
vertical joint (62), and to the attenuating part (4) via a horizontal joint (63). 
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Impact attenuating device according to any of the claims 1-5, char- 
acterised by that the extension device (6) comprises a boom 
(104), arranged to a link arm (101), such that a cylinder (100) acting on 
the link arm moves the attenuating part (4) out to a transport position 
and/or pulls the attenuating part .(4) into an operating position. 

Impact attenuating device according to claim 8, characterised 
b y that the boom (104) is connected to the front part (3) through a 
vertical- and horizontal joint (103), such that the attenuating part (4) is 
movable as a trailer. 

Impact attenuating device according to any of the claims 1-9, char- 
acterised by that the rear part (5) comprises an operation wheel 
(51) with a pivot function, for use in the operating position, and two 
transport wheels (52) for use in transporting position. 

Impact attenuating device according to claim 10, characterised 
b y that the operating wheel (51) is in a lowered position in operating 
position, and in a raised position in transport position. 

Impact attenuating device according to claim 10, characterised 
b y that the transportation wheels (52) is in a raised position in the 
operating position, and in a lowered position in the transportation position. 

Impact attenuating device according to any of the claims 1-12, char- 
acterised by that the impact attenuator (1) comprises an internal 
hydraulic system (10), such that the vehicles and impact attenuators 
hydraulic fluids are kept separate. 

Impact attenuating device according to any of the claims 1-13, char- 
acterised by that the front part (3) comprises two wheels (31) 
with a pivot function. 

Impact attenuating device according to any of the claims 1-14, char- 
acterised by that a docking device (7,8) is arranged in the front 
part (3) and in the attenuating part (4) to secure the rigidity. 
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The invention relates to an impact-attenuating device (1) connected to a vehicle (2), 
especially a lorry. The impact attenuator (1) comprises a front part (3), an 
5 attenuating part (4), a rear part (5), and an extension device (6). The front part (3) is 
connected to the vehicle (2) in order to, during a collision into the impact attenuator; 
transfer the forces from the attenuator to the vehicle. The front part (3) comprises 
two wheels (31), with a pivot function, suspension (32), and a traffic rooting board 
(9). Between the front part (2) and the attenuating part (4) is the extension device (6) 

10 arranged. The extension device (6) has a transport position and an operation 

position. In the transport position the extension device (6) is in its extended position 
and the attenuating device (4) is moved away from the front part (3). The extension 
device (6) is connected to the attenuating device (4) via a horizontal joint (63), In the 
transport position the extension device is hanging freely between the rear part (5) 

15 and the front part (3). 



